to support this possibility. The suggestion is also made that the "gluon" model could be very helpful in understanding many properties of e. m. and weak interactions.
I. INTRODUCTION
The universal current -current hamiltonian for the weak interactions' has b&en extremely useful in explaining leptonic and semileptonic prpcesses. An equally satisfactory understandin, c of the non leptonic decays in this framework, however,' has not been achieved yet.
Interesting results2 have, on the other hand, been obtained by introducing a few low-lying intermediate states between the currents, in the currentcurrent hamiltonian, and using the information available from semileptonic processes.
The picture that emerges from such a "saturation" scheme is, as we will review, consistent with experiments. This success is quite surprising. In fact, even if the current -current form is basically *'correct, " the local product of currents may be too singular to allow meaningful tests via a crude "saturation" approxi- It has been recognized that additional "tadpole" terms', reflecting high energy contributions; must be present and account for most of the AI=1 mass splittings 435 ;
and it has been suggested7 that the AI=f rule in non-leptonic decays should emerge through a similar tadpole mechanism, thus casting severe doubts on low-energy saturation.
* We wri.te the weak Lagrangian in the form: 10 By using the chiral algebra we have
where TV(o) is a combination of neutral vector and axial currents, and D(x)=aPJP(x).
The first term integrates to zero by a symmetrical integration over k. The second term yields a quadratic divergence in (4):
T* consists in general of the time order product of the currents and additional Y3chwingertf terms O Here and in the following we assume that no AS = 1 "Schwinger" terms are present so that we can ignore them t.hroughout our discussion.
-4-e Logarithmic divergencies in (5) may arise from the third term in (6) and from the gtiv piece in (4), and according to the Bjorken's analysis will be given by
where H is the hamiltonian of the system.
We now evaluate (7) and (8) in the framework of the above mentioned "gluonmodel, I' which is characterized by the Lagrangian
where LB refers to the vector boson BP part, and M is a numerical quark mass matrix. In such a model the Cabibbo current has the form: The equal. time commutator in (7) is now
In particnlar the part relevant to non leptonic decays (AS = 1) is
where (Y and P are constants.
,.
- Using the hamiltonian H correspondin, m to (9) , and the expression (11) for D(x), we
The first term in (14) can be written in the form
where VP= (3, 1) . . 
A similar calculation applies to the second term in (8) .
The crucial observation is that within the framework of this model the S = 1 scalar and pseudoscalar densiti.es can be expressed as four-divergences of the corresponding current operators.
Matrix elements of these densities therefore vanish between'states of equal energy and momentum (provided such operators are, as they indeed are, nonsingular) .
As a consequence we find that the coefficients of both the quadratic and logarithmic divergencies Eqs. (13) when Q is tile 3 X 3 charge matrix. This density cannot be written as a fourdivergence, and therefore its relevant matrix elements will in general be nonvanishing. Indeed if we wish to attribute the prominent AI = 1 mass differences to such tad-pole terms, these matrix elements should be quite large, as we will discuss later on.
II. 2. Current-current interaction.
We may obtain the current-current interaction formally from (4) well be much smaller than those of the e. m. tadpole (16.1). This, together *
We have however to warn that this procedure' may be meaningless due to the possible bad behavior of the theory at small distances.
-7-* I l with the fact that the leading quadratic divergence is absent leaves open the possibility that the unknown appropriately cut-off high energy contribution to the non-leptonic amplitude is relatively small compared with the calculable low-ener,gy contribution. This may serve as a motivation for the analysis of the low ener,gy part of the weak amplitudes to which we now proceed.
III. LOW-ENERGY CONTRIBUTIONS
Since we are interested in the region of small virtual momenta (k2 << experimental lower limit of n$V) Eq. (1'7) is an adequate starting point for the calculation.
In order to evaluate the contribution of the low-lying states in (17), it is 
where . ns containing no disconnected parts (Fig. 2a) , nu cofitaining a disconnected pion (Fig. 2b) , nv containing a disconnected baryon (Fig. 2~ ). Within this approximation the typical contributions to Im T of Eq. (19) involve weak currents form factors and weak meson production amplitudes.
III-I T(k2
Following earlier calculations2 we take the weak currents baryon matrix elements from the fit to the Cabibbo theory and use universal dipole form fat tors. Lacking de tailed experimental information about weak meson procluc tion amplitudes we use the soft pion limit.
In previous estimates of S-wave decays 622 PCAC and the soft pion limit was usecl at the outset, restricting the saturation procedure to the matrix elements of the weak Hamil.tonian between single baryon states.
In the frame work of the present model the PCAC extrapolation may be dangerous, 'since in the soft pion limit the non-leptonic Hamiltonian carries effectively a momentum transfer q and the matrix elements of the quark densities (13,16) do not vanish any more;
In practice, as we shall show later, the difference between this and our approach of using PCAC in the weak meson production amplitudes is relatively small.
We consider the general weak meson production amplitudes f (k,q) (see Table I ).
In particular the AI = l/2 selection ru1.e seems to emerge in a dynamical way, due to mutual cancellation of octet and decuplet contributions.
The corrections to Eqs. (24) and (26) which arise from the. Born term in Eq.
(23), and the so far'neglected nv diagrams, have been estimated. We find that such contributions give at most 20-30s corrections.
We turn now to consider the P-=vJave non leptonic amplitudes. In particular the universal dipole form factor (m$ / k2 -m$)2 witln.m~zO. 71(BeV)2 was used in all cases. We found only small variatiotis (~15%) when 'choosing different form factors, incorporating the correct static values (including the radii). **
The results for the P-wave decays are not as significant as those for the S-wave, due mainly to some subtle cancellations in the Born diagrams, which on the other hand are particularly sensitive to mass SUQ-kreaking effects. ,
We found that the neglected pieces (ETC and nv-diagrams)
give small corrections without altering the picture. It is however, interesting to notice that the possible effect of a, Pll resonance in the P wave weak production amplitude will add a contribution which is qualitatively of the right structure to improve agreement with experiment. Also here the AI = l/2 rule is dynamically brought in through the matrix elements of the weak "Harniltonian" between bdryon states.
. In spite of the crudeness of the argument we think that this is a fairly meaningful indication of the difference between the e. m. and the lxeak case, which seems to be incorporated in the model discussed previously.
The question now is: What have we learnt from all this? We think optimistically that from the preceding discussion may emerge the basic adequqcy of the current-current picture for low-energy non leptonic interactions, and the interesting role played by the "Gluon" model in supplying us with information going beyond the realm of "current algebra". We think that investigating other features of such a model could be helpful in understanding the weak and e. m. 
